This paper re-emphasizes the link from structural policies to enhanced macroeconomic stabilization using a small structural model estimated on quarterly data for Macedonia and Slovakia over 1995-2007. The success of macroeconomic stabilization, typically in hands of monetary policy, is not only determined by a suitable choice of the nominal anchor, which shapes the reaction function of monetary policy, but also the constraints within which the monetary policy strives to achieve its objectives. The key attributes of the constraints to macroeconomic stabilization are economic rigidities and structural shocks. By benchmarking the estimated economic rigidities and structural shocks faced by Macedonia to those faced by Slovakia, we find that Macedonia has relatively weaker transmission mechanisms of monetary policy, higher output rigidity, a lower exchange rate pass-through, and faces larger external shocks. For Macedonia, these relatively higher constraints on monetary policy together with the chosen exchange rate anchor result in higher output and inflation volatility relative to Slovakia. Hence, it appears that small open economies with stronger economic rigidities should apply monetary policy regimes that allow for more flexible adjustments in external relative prices to enhance their macroeconomic stability.
Introduction
The link from macroeconomic stability to economic growth has been studied for some time in both academic and policy circles, most recently e.g. by Loayza et al. (2005) and Iradian (2007) . The reverse link from better structural, pro-growth policies to enhanced macroeconomic stabilization is emphasized less often but is equally obvious.
Stabilization policy is focused on maintaining price stability and unemployment levels close to the natural unemployment rate. These goals are typically outsourced by government to, preferably, an independent agent, the central bank which chooses a (explicit or implicit) nominal anchor, as an intermediate goal and a way to anchor the public's expectations. The chosen nominal anchor then dominates in a reaction function of the central bank, i.e. the central bank adjusts its monetary policy instrument by putting the highest weight on sticking to the nominal anchor. The typical representations of the central banks reaction functions, which we also consider in this paper, are due to due to Taylor (1993) for (explicit or implicit) inflation targeting, and Benigno et al. (2007) for exchange rate targeting. Both representations of the reaction function happen to be interest rate rules with certain degree of discretion. Which of the two reaction functions will be more successful in stabilizing a given economy depends on the constraints that the economy puts to achieving the monetary policy objectives. These constraints, in turn, can be significantly alleviated by appropriate structural reforms which mainly promote the economy's flexibility and responsiveness to changes in the monetary policy stance.
In this paper we consider two transition economies of Macedonia and the Slovak Republic, which happen to apply exchange rate targeting and inflation targeting regimes, respectively. We assume that the economies' constraints to achieving the monetary policy objective of low inflation and output variability are represented by the consumption behavior of households, pricing behavior of firms, and the interactions of the domestic economy with the external sector. We describe the above constraints using a small openeconomy model with rational expectations where the model parameters are estimated using quarterly data for Macedonia and the Slovak Republic over [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] . In the assumed model, the key elements of the constraints on monetary policy are real and nominal rigidities, and domestic and external structural shocks. We benchmark the differences in the estimated model coefficients and provide some explanations for the estimated differences using relevant microeconomic data. The gaps between Macedonian and Slovak structural indicators show that the economic rigidities in Macedonia could be significantly diminished by appropriate structural reforms. While structural shocks by their nature cannot be generally reduced through government policies, reducing fiscal shocks, i.e. the magnitude and frequency of changes in the fiscal policy stance, is in control of government policy. More specifically, we find that for Macedonia vis-à-vis the Slovak Republic, the consumption habit formation and cost of adjusting capital stock are higher, the credit channel of monetary policy is weaker, the net exports elasticity to exchange rate changes is weaker, the portion of non-Ricardian households is higher, the effect of increasing capacity utilization on inflation is higher, and the exchange rate passthrough is lower. On the other hand, we find that Macedonia does better in terms of containing fiscal policy shocks than the Slovak Republic. Overall, it appears that the Slovak Republic is enjoying a lower inflation/output volatility tradeoff compared with Macedonia, for which our gap analysis provides some directions for improvements on the structural reforms. In addition, to our knowledge this paper makes a first attempt to fit a structural model with rational expectations to the data on Macedonian and Slovak economies.
The remainder of the paper is organized as follows. Section two discusses the main features of the employed structural model. Section three describes the data and the estimation methodology. Section four discusses the estimation results. Section five offers microeconomic explanations of the estimated macroeconomic characteristics of the Macedonian and Slovak economies. Section six analyzes impulse responses of selected economic variables to identified structural shocks. And, section seven concludes. (1) where t π is CPI inflation, t y is the output gap, t s Δ is the change in the nominal effective exchange rates (an increase implies depreciation of the Macedonian denar -MKD; or the Slovakian koruna -SKK), and , AS t ε is an autocorrelated aggregate supply (AS) shock.
Model Description
Although allowing for an inertial effect by giving a non-zero weight to 1 t π − in equation
(1) was initially empirically motivated, the effect can be derived from a staggered pricesetting mechanism, where a proportion of firms use a naïve, backward-looking rule to forecast inflation. The inertial effect also arises as a consequence of a Calvo-type price setting mechanism, with partial indexation to last period's inflation. For explicit derivation of the hybrid Phillips curve, see e.g. Christiano et al. (2005) . The empirical usefulness of the hybrid specification has been advocated in e.g. Fuhrer and Moore (1995) . Further, CPI inflation increases in response to a positive output gap and thus increasing marginal cost of production. The effect of the exchange rate on CPI inflation is exercised directly through the domestic currency price of imported final goods, and the domestic currency price of the imported intermediate inputs. Eventually, the exchange rate will also affect nominal wages via the effect of CPI inflation on wage setting. In either case, the exchange rate will affect the cost of domestically produced goods and inflation in the prices of domestically produced goods (see e.g. Svensson, 2000) . For empirical reasons we use the specification with the first difference in the real exchange rate as in Giordani (2004) .
The output gap dynamics is described by the following aggregate demand (IS) equation:
1 The term hybrid relates to the fact that the Phillips curve is backwards, as well as forward-looking in inflation.
where t i is the nominal interest rate, t q Δ is the change in the real effective exchange rate, t g is the change in government consumption per GDP, and , IS t ε an autocorrelated aggregate demand shock.
, IS t ε is assumed to encompass both domestic and foreign demand shocks. One can see from equation (2) that the output gap depends on its expected value one period ahead and its lagged value, where the relative impact is determined by the size of y ρ . The forward-looking term is due to households' intertemporal optimizing behavior and the lagged term arises as a result of consumption-habit formation, or a costly adjustment of the capital stock under inter-temporal optimization, see e.g. Clarida et al. (2002) and Christiano et al. (2005) for further details. When the interest rate increases, consumption today in terms of consumption tomorrow becomes more costly, leading to a reduction in current domestic demand. Moreover, the interest rate affects the user cost of capital, influencing investment demand. Aggregate demand is thus influenced through intertemporal substitution effects (by the real interest rate), and through intratemporal price effects (by changes in the real exchange rate). The presence of the real exchange rate captures the resulting changes in export (and import) demand.
More specifically, the net exports are assumed to increase with depreciating domestic currency (increase in t q Δ ). Further, increased government consumption per GDP, t g , can have either positive or no effect on the output gap depending on the proportion of the Nevertheless, implicit inflation targeting was applied by the SNB since 1998 when the pegged exchange rate framework was abandoned and a combination of managed floating and implicit inflation targeting was adopted. Inflation targeting is traditionally represented by the Taylor rule in the kind of models used in this paper. The Taylor rule has been found empirically plausible and reasonably robust to different model structures (see Svensson, 2000) . In some circumstances, the Taylor rule can also be used to describe optimizing behavior (see Benigno and Benigno, 2003) . A forward-looking version of the Taylor rule is employed to emphasize a central bank's focus on future inflation when adjusting its monetary policy instrument. We also allow for explicit reaction to changes the ERMII rules 5 , and the existence of fixed exchange rate regime in the pre-1998 period.
Since the output gap appeared to be empirically insignificant we ended up using the following modified Taylor rule
The specification in equation (4) implies that the monetary authority responds to expected inflation one period ahead and the current changes in the nominal exchange rate, while at the same time adhering to a certain degree of inertia in t i .
The dynamics of fiscal policy stance, in terms of changes in government consumption per GDP, is described simply by a first-order autoregressive process
Gt
ε is the idiosyncratic change in government consumption per GDP which is allowed to be autocorrelated.
Finally, the evolution of the real effective exchange rate is specified in order to close the model. The change in the real exchange rate, in logs, is defined as
π is unobserved foreign inflation. We adopt an assumption common in the literature of the exchange rate evolving according to real UIP. The UIP condition is generally stated as an identity over the log of the exchange rate and interest rates, with the exchange rate expressed as the ratio of domestic to foreign currency units.
where * t r is the unobserved foreign real interest rate. * t r thus comprises wider range of external shocks including the forward exchange rate risk premium and the terms of shock, and is possibly serially correlated. 6 5 These include stabilization of the LC/EUR exchange rate around chosen exchange rate parity within 15% bands. 6 For more details regarding the empirical properties of UIP, see the studies by Ferreira and Leon-Ledesma (2007), Chinn and Meredith (2004) , and Mark and Moh (2001) .
Data and the Estimation Method
In order to maximize the available data coverage while considering the data quality, we use quarterly data for Macedonia from 1997Q1 to 2007Q3, and for the Slovak Republic from 1995Q1 to 2007Q3. All data for the Slovak Republic were obtained from the IMF's International Financial Statistic except the nominal interest rate which was obtained from Datastream. For both countries, the output gap was constructed as a deviation of quarterly real GDP in logs from its potential levels estimated using the Hodrick-Prescott filter. The GDP series for Macedonia was obtained from the National Statistical Office. Inflation was calculated as an annualized percentage change in quarterly CPI, which for Macedonia was obtained from the National Statistical Office. The interest rate used for the Slovak Republic is the three-month interbank rate (middle rate) from Datastream.
This rate tracks well the current monetary policy rate (the repo rate), on which data are available only since 2000. The interest rate used for Macedonia is the Central Bank Bill rate obtained from the National Bank of Macedonia. We have not used the interbank rate for Macedonia as the interbank money market was quite inactive over the analyzed period. The observable exchange rate employed is the real effective exchange rate that for Macedonia was obtained from the National Bank of Macedonia. The series of government consumption for Macedonia is readily available on the quarterly basis only from 1999 onwards, and we have extrapolated the series back to 1997Q1 using a constructed series of government spending on wages and salaries, and goods and services. The correlation coefficients between the levels and differences of the constructed series and the actual government consumption series over 1999Q1-2007Q4 is 0.95 and 0.98, respectively. Both government consumption series and the spending of government on wages and salaries, and goods and services were obtained from the Macedonian National Statistical Office. In addition, when calculating the ratio of government consumption to GDP we have used the CPI index to convert the real GDP series into current prices because nominal GDP is not available for Macedonia on a quarterly basis. All data are demeaned prior to the estimation. Giordani (2004) has recently pointed out that working with demeaned data avoids dealing with parameter instability and structural breaks which, he finds, largely affect the unconditional mean of the modeled series.
There are several estimation methods used in the literature to fit New Keynesian models to data. The recently most popular method has been the Bayesian estimation which overcomes some problems of the Full Information Maximum Likelihood method 7 by imposing priors on the structural coefficients' distributions (see e.g. An and Schorfheide, 2005; or Buncic and Melecky, 2008) . Given the relatively higher model uncertainly for transition economies, and the fact that system estimators can be inconsistent if one of the equations in the system is misspecified (see Johansen, 2005) our preferred estimation method is the Generalized Method of Moments (GMM) (see e.g.
Gali and Gertler, 1999; among others). We used two lags of the variables in the system as instruments. The long-run heteroscedasticity and autocorrelation consistent (HAC) covariance matrix weighting the moment conditions in the GMM estimator is estimated using the Quadratic kernel with the variable New-West bandwidth selection. In addition, pre-whitening of the moment conditions was applied.
Discussion of estimation results
The estimated model parameters, using GMM and the quarterly data for Macedonia from 1997Q1-2007Q3 and for the Slovak Republic from 1995Q1-2007Q3, are reported in Table 1 . 8 7 One of the drawbacks of using ML is that parameters can take on corner solutions or theoretically implausible values. Additionally, it is often the case that the log-likelihood function is flat in certain directions of the parameter space and extremely hilly overall, so that without careful constraints on the parameters space, it is difficult to numerically maximize the log-likelihood function (see the discussion in An and Schorfheide, 2005 , for more details). 8 An explicit, microfounded derivation of the kind of model presented here could be found in e.g. Svensson (2000) or Monacelli (2005) . Examples of the model's estimations using data for Australia, Japan, the U.S., or the euro area could be found in e.g. Melecky (2008) or Buncic and Melecky (2008) . Note: the estimation method is GMM. Standard errors are in parentheses. *, **, ***indicate significance at the 10%, 5% and 1% significance level, respectively. k=0 and l=+1 for both Macedonia and the Slovak Republic, j is indicated in the relevant row.
Starting with the estimated IS equations, we could see that the output gap process is more backward-than forward-looking in Macedonia as implied by the estimate of y ρ : 0.48.
The same cannot be said about the output gap process in the Slovak Republic where y ρ was estimated at 0.65 implying more weight on the expected output gap in the process.
Given the micro-foundations of the model, this would suggest that consumption habit formation is much stronger in Macedonia than the Slovak Republic. More broadly, it could also suggest that adjustments of the capital stock are more costly in Macedonia than in the Slovak Republic. Further, the strength of the interest rate (credit) transmission channel of monetary policy is almost three times higher in the Slovak Republic than Macedonia where the 1 δ estimates are 0.01 and 0.04, respectively. This suggests that the Slovakian economy reacts much stronger to a given change in monetary policy vis-à-vis Macedonia, so that the economy is easier to stabilize using interest rate adjustments, Consider now the estimated AS equations. In order to achieve a reasonable fit to the CPI inflation data we had to use long-differencing, namely year-to-year changes in CPI as the dependent variable, and the annual cumulative output gap and year-to-year change in the nominal effective exchange rate as the explanatory variables. 9 The estimates of π ρ for the two countries suggest that the inflation dynamics is driven more by inflation expectations rather than past inflation. It appears that the estimate of π ρ = 0.57 applies to both Macedonia and the Slovak Republic. The elasticity of inflation to an increasing output gap, 1 λ , is estimated to be almost three times higher in Macedonia, 0.039 versus 0.015 in Slovakia. The relative magnitudes of 1 λ thus imply about two times higher output rigidity in Macedonia. Hence, a given increase in capacity utilization (demand pressure) will be translated in to a three times higher increase in marginal costs in Macedonia relative to Slovakia. In other words, the flexibility of the potential output to adapt to the increased demand is much lower in Macedonia. Overall, the MP equation fits better the data of the Slovak Republic, and only with the use of a dummy variable for the two spikes in the NBRM interest rate series the adjusted R squares for Macedonia and the Slovak Republic turned out to be 0.70 and 0.46, respectively. Nevertheless, the MP discretionary shock within the context of the presented MP rules is significantly higher in Macedonia, with the standard deviation of 3.55, than in the Slovak Republic; estimated standard deviation of 1.10. 10 The spike in 2001Q2 was due to the domestic conflict and the Central bank sterilization of the surge in government defense related expenditures. The situation stabilized by early 2002, but in 2002Q4 the Central Bank had to intervene again because the government went on a spending spree just before the September 2002 elections. Once the government changed, the new authorities immediately entered into a stand-by agreement with the IMF and tightened both fiscal and monetary policy considerably.
As discussed before, changes in the government expenditure relative to GDP are described by an AR(1) process for both countries. The AR coefficients in the two countries are estimated to be negative but differ in their magnitude and significance.
Namely Finally, the shock to the real effective exchange rate, as implied by the UIP condition has an estimated standard deviation of 8.16 and 4.48 for Macedonia and the Slovak Republic, respectively. This implies that Macedonia's economy is exposed to about two times larger external shocks compared with the Slovak Republic. The exchange rate shocks could comprise e.g. changes in the terms of trade, the effective foreign real interest rate, or changes in capital flows.
Microeconomic Narrative of the Macroeconomic Estimates
In this section we focus on justifying the differences in selected estimates of the model structural coefficients for Macedonia and the Slovak Republic using microeconomic evidence. We focus on the coefficient estimates in the IS and AS curves because these equation are richest in the behavioral characteristics of the economies and represent the most important constraints for maximizing monetary and fiscal policy objectives.
Namely, from the estimates of the IS curve we focus on illustrating why in Macedonia (i) the consumption habit formation or cost of capital stock adjustments could be higher in Macedonia, (ii) the credit channel of monetary policy could be weaker, (iii) the exchange rate effect on net exports could be weaker, and (iv) the portion of the rule-of-thumb consumers (non-Ricardian households) could be higher, vis-à-vis the Slovak Republic.
Similarly, we try to illustrate why in Macedonia, relative to the Slovak Republic, (v) the effect of increasing capacity utilization (demand pressure) on inflation could be higher, and (vi) the exchange rate pass-through could be lower.
Microeconomic Narrative for the IS curve estimates
(i) Why the consumption habit formation or cost of capital stock adjustments could be higher in Macedonia?
Data on CPI's weights, which are typically based on households' consumption patterns, seem to confirm stronger habit formation in Macedonia. The CPI basket changed in both countries between 1999 and 2007, however, the overall change in the structure of the CPI (approximated by the standard deviation of the changes in the weights of the various COICOP categories) was greater in the Slovak Republic. Faster rising incomes in Slovakia compared to Macedonia meant that Slovaks increased spending on nonnecessities more than Macedonians. In addition, developments in prices differed considerably; for example, price-adjustment in energy and utilities to cost recovery levels in the Slovak Republic occurred much faster compared to Macedonia, meaning that Slovaks' consumption habits had to adjust much earlier. More broadly, higher output gap persistence (see the estimated IS curve in Table 1 ) also suggests that adjustments of the capital stock are more costly in Macedonia than in the Slovak Republic. The difficulties of Macedonian businesses to take advantage of changing business conditions are discussed under "output rigidity" in Section (v) below.
(ii) Why the credit channel of monetary policy could be weaker in Macedonia?
The IS curve estimates suggest that Macedonia's output gap is less responsive to interest rate changes than Slovakia's output gap. 11 The direct interest rate channel works largely through its impact on domestic credit and hence aggregate demand. Its efficiency is thus crucially dependent on the transmission of changes in the monetary policy rate to deposit and lending rates. This transmission, see Figure 1 , can be less effective for several reasons. 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Len d in g rat e Deposit rate Monetary Policy rate Source: IFS and NBRM; the monetary policy rate is approximated by the CB bill rate for Macedonia and the 3-month interbank rate for Slovakia, see the data description section for details. 11 A recent NBRM report on the effect of the interest rate transmission mechanism largely supports the view that this channel is weak. Available in Macedonian at: http://www.nbrm.gov.mk/default-MK.asp?ItemID=98BEA8015487194DB5825340B5C5ECCF
First, there is relatively lower competition in the financial sector of Macedonia compared to that of Slovakia. Though Macedonia has a higher number of banks per capita, the Macedonian banking sector is dominated by few large banks preventing competitive pressures to force increased lending and deposits, and to reduce interest rate margins. As a result, the lending rate and the interest rate margins in Macedonia have been higher compared to those in Slovakia (see Figure 1 ). Slovak banks, facing higher competition borrowed extensively funds from abroad. On the other hand, Macedonian banks, facing limited competition still remain net international creditors despite higher domestic interest rates and profit margins relative to Slovakia (see Table 3 ). Second, the mix of macroeconomic policies, namely the de-facto fixed exchange rate and frequent fiscal surprises, have allowed Macedonian banks to enjoy higher risk-free returns (through FX arbitrage) relative to Slovak banks, thus further crowding out lending to the private sector and limiting banks' competition (see Table 3 and Figure 2 Third, the extent of the involvement of the private sector in financial operations, especially borrowing is important. Credit to the private sector barely reached 40% of GDP in Macedonia by 2008, compared to more than 50% of GDP in Slovakia (see Figure   2 panel 1). Especially in the earlier years covered in this paper, a large part of the Macedonian economy had relatively limited access to financing due to less competitive banking sector, while those with access to financing were financed at unreasonably high costs. 
(iii) Why the exchange rate effect on net exports could be weaker in Macedonia?
Several factors could explain the weaker output response to changes in the real exchange rate in Macedonia compared to the Slovak Republic that we have estimated.
First, the structure of Slovak imports contains a larger share of goods expected to have higher import elasticities. Generally, import demand elasticities for manufactured goods tend to be higher compared to those of raw materials and food, 12 which can explain the lower responsiveness of imports to REER development in Macedonia. Machinery and equipments account for the largest share of Slovak imports (see Table 4 ). On the other hand, Macedonian imports are dominated by goods imported for processing and reexported (textiles and iron and steel; the bulk of imports classified as other manufactured products) as well as a sizable share of basic consumption goods (food and oil). Imports for processing are more sensitive to wage pressures (rather than REER developments)
which have been modest due to the high unemployment in Macedonia. Table   6 ). 14 the peg, changes are bound to happen mostly through adjustments in prices. This will obviously change relative prices in the economy and hence the production structure, because price adjustments will vary across different sectors due to varying price rigidities and export orientation. Hence, also the pegged exchange rate contributes to the explanation of the relatively lower output gap elasticity to exchange rate changes.
(iv) Why the portion of the rule-of-thumb consumers (non-Ricardian households) could be relatively higher in Macedonia?
Ricardian households will increase their savings in face of increased government consumption (spending) to retain funds for accommodating future increases in taxes.
They thus buy government bonds in response to fiscal impulse so that there is no actual effect on aggregate demand. The presence of significant portion of non-Ricardian households in transition economies should not be a surprise, given the relatively stringent conditions needed for Ricardian equivalence to hold: perfect capital markets, consumption smoothing behavior, intergenerational concerns, and no distorting effects of taxes, among others (also see Barro 1974; Briotti, 2005) . We look into selected aspects of the non-Ricardian behavior in Macedonia in comparison with Slovakia.
First, less efficient and complete financial markets in Macedonia relative to Slovakia reduce the availability of financial instruments to offset the anticipated future changes in fiscal policy (see Table 7 ). Poor competition in the banking sector, underdeveloped government debt markets, limited financial deepening and sophistication, and external capital restrictions might have reduced incentives to save rather than consume the extra household income as a result of increased government spending, and increased liquidity constraints which prevent effective consumption smoothing. 
Microeconomic Narrative for the AS curve estimates
(v) Why the effect of increasing capacity utilization (demand pressure) on inflation could be higher in Macedonia?
The Phillips curve estimates imply relatively higher output rigidity in Macedonia compared with Slovakia. This means that Macedonian producers are unable to respond to higher demand without considerably increasing costs and thus hurting their competitiveness.
There are several competing explanations for the capacity constraints of to 70-80% 17 in the Slovak Republic. However, it should be taken into account that these surveys are most likely not fully comparable and that access capacity may be located largely in sectors for which there is limited demand.
This brings us to a more likely explanation of higher output rigidity in Macedonia, the gap between domestic demand and production, in other words, narrow production base. Around 60% of Macedonian industrial production is accounted for by sectors with rigid capacity constraints (electricity, oil) or export-oriented sectors which operate at almost full capacity (iron and steel, and textiles).
Further, the size and structure of both economies differ considerably. While Macedonian economy is dominated by small (even micro) entities, most of the value added in the Slovak Republic is generated by large enterprises (see Table 8 ) which
probably have sufficient excess capacity or greater ability to expand production with limited cost implications (see also Figure 2 panel 2), and better exploit the economies of scale. Overall, the better business environment provides Slovak businesses with more and cheaper financing, less corrupt and faster public administration, and more efficient protection of creditor and property rights compared to their Macedonian counterparts (see Table 9 ). Macedonian businesses it is more difficult and expensive to find and hire skills that are in demand compared to Slovak businesses. This is also reflected in the relatively lower score in the Doing Business survey concerning the legal framework governing employment of workers (see Table 9 , Employing Workers).
(vi) Why the exchange rate pass-through could be lower in Macedonia?
The estimate that Slovak CPI reflects exchange rate changes more than Slovak CPI can be explained by differences in functioning of product markets as well as trade integration of the two countries. Finally, the differing exchange rate pass-through may reflect differences in the living standards of the population in both countries (i.e. the construction of the CPI) as well as differences in the extent of trade integration. Macedonian CPI gives a considerably larger weight to food and beverages (around 40% compared to Slovakia's around 20%) which are mostly domestically produced and as a result shielded from exchange rate developments (see Table 10 ). Also, imports of goods account for above 80% of Slovak GDP compared to only around 60% of Macedonian GDP. Further more, imports of goods which are closely reflected in the CPI (foods and beverage, fuels and lubricants, transport equipment and consumption goods) account for 35.7% of GDP in the 19 The index ranges from 1 to 4+ with 1 referring to "No competition legislation and institutions" and 4+ referring to "Standards and performance typical of advanced industrial economies; effective enforcement of competition policy; unrestricted entry to most markets" (EBRD, 2007, p.211) . Most of the advanced transition economies have an Index of competition policy of 3.3, with only Estonia performing better (Index of competition policy of 3.7) 20 The index range is between 0 and 1 with smaller value implying better performance on the index. Index data from Miroudut et al. (2007) .
Slovak Republic in 2006, compared to 28.4% of GDP in Macedonia, suggesting the imports have also a larger share in Slovak consumption. 
Impulse Response Analysis
The impact of various shocks on the main variables of interest is commonly analyzed using impulse response functions (IRFs). An IRF gives an answer to a question of what will happen to an endogenous variable of a given economic system when the system is shocked by a certain event, such as aggregate demand shock 21 , while keeping other things constant. The endogenous system is then rolled forward so that in the long run the impulse response is expected to converge back to the equilibrium (the steady state) in response to transitory shocks. We carry out the impulse response analysis using the estimated model for Macedonia and the Slovak Republic and compare the IRFs of the two countries for selected variables. In order to recover IRFs, the linearized rational expectation model is put into state-space form and solved using the QZ solution algorithm of Sims (2002) . The solved model has then a VAR structure readily allowing the computation of the IRFs. We focus on the responses of the output gap, inflation, interest rate and the real exchange rate to the aggregate demand, aggregate supply, monetary policy, fiscal and external (exchange rate and foreign) shocks. The estimated IRFs are presented in Figure 3 and 21 The aggregate demand shock could be result of e.g. the change in consumers' preferences. The first row of Figure 3 shows the impulse responses of the output gap, inflation, interest rate, and real exchange rate to a positive demand (IS) shock. We can observe that at impact the domestic IS shock has slightly higher impact on the output gap in Slovakia -partly because its size is bigger (see Table 1 ). However, the adjustment back to the steady state is faster in Slovakia perhaps due to more forward-looking nature of the process driving output gap formation (viz. Table 1 ). As the output gaps in both countries 22 This means that the relative size of the shocks hitting Macedonia and Slovakia may differ for each type of shock. Alternatively, one could hit both systems with shocks of the same size for both countries and for each type of shock. This will however disregard the fact that the two countries face shocks of different sizes and that even a bigger shock can have a smaller immediate impact on variables as the structural form is solved into the reduced form, used for the IRFs, where the reduced-from coefficients are a non-linear function of the structural coefficients including the estimated standard deviations. We thus prefer using one standard deviation shocks in the IRF analysis. open, the higher sensitivity of inflation to excess demand in Macedonia (see Table 1 ) results in about three times a higher impact of the IS shock on inflation in Macedonia compared to Slovakia, where in addition the adjustment back to the equilibrium is much longer in Macedonia. This is partly due to the fact that the reaction of Macedonia's interest rate to the IS shock is negligible compared to Slovakia, where the monetary authority react to increasing inflation by raising interest rates. The Macedonian denar appreciates sharply in effective terms as inflation rises, while the response of the real exchange rate (appreciation of the Slovakian koruna in effective terms) is proportionally smaller in Slovakia due to a more subdued inflation response. Overall, Slovakia's economy appears to be much efficient in absorbing the IS shock.
The second row of Figure 3 presents the variables' responses to a positive supply (AS) shock. Once the AS shock hits the economy, inflation increases at impact. The adjustment of inflation back to the steady state appears to be faster in Slovakia, while Macedonia experiences a short and minor deflation period before inflation stabilizes at its equilibrium value. The Slovakian central bank reacts to rising inflation by increasing its interest rate. On the other hand, the Macedonian central bank does not respond to the domestic AS shock. Nevertheless, both the denar and the koruna appreciate in effective terms, where a much larger appreciation is needed in Macedonia to stabilize the economy, given the virtually zero response of the Macedonian interest rate to the domestic AS shock. As a result of an increasing interest rate and appreciation of the koruna, Slovakia's output gap declines more than the Macedonia's output gap in response to the domestic AS shock. Given the lower output gap response, one may argue that the AS shock is somewhat better absorbed by the Macedonian economy.
The third row of Figure 3 displays the variables' responses to a positive monetary policy (MP) shock -a discretionary increase in the interest rate. As seen in the third panel, the MP discretionary shock is much higher in Macedonia than Slovakia (see also Table 1 ). Nevertheless, in both countries the domestic MP shock has only very shortlived effect on the interest rate. As the interest rate increases, the exchange rate responds proportionally, so that the Macedonian denar appreciates significantly more in effective terms than the Slovakian koruna. The raising interest rate and appreciating domestic currency decrease the output gap in both countries, where the initial output gap response is more pronounced in Slovakia. However, the output gap in Slovakia swings into positive territory before stabilizing around its steady state. Inflation too declines in response to domestic currency appreciation and an increased domestic interest rate in both countries, with a higher decline in Slovakia. Despite the higher size of the MP shock in Macedonia, the economy appears to adjust faster to its equilibrium (steady state) than the Slovakian economy does to a corresponding domestic MP shock. The first row of Figure 2 shows the responses of the variables to a positive fiscal shock -here an idiosyncratic increase in the government consumption-to-GDP ratio. One can see in the first panel that as the positive fiscal shock hits the economy the output gap response in a positive way in both countries, where in Macedonia the response is about six times larger, despite the standard deviation of the Slovakian fiscal shock being almost two time higher than that of the Macedonian fiscal shock (see Table 1 ). As the output gap opens, also inflation increases in both countries in response to a positive fiscal shock, where again the increase in Macedonia's inflation is much higher, about eight times, than the response of inflation in Slovakia. The response of the domestic interest rate in Macedonia to the fiscal shock is negligible and essentially zero, as the monetary policy in Macedonia does not react to this impulse. In contrast, the Slovakian interest rate increases proportionally to the rising output gap and inflation, which, once deviating from its steady state, makes the Slovak National Bank react. The responses of the domestic variables are then reflected in the real exchange rate's response in the two countries.
While the exchange rate's response in Slovakia is relatively subdued proportionally to the responses of the domestic variables, the exchange rate's response in Macedonia shows significant appreciation of the denar in effective terms, especially due to the relatively high increase in CPI inflation. Overall, the Slovakian economy seems to be coping with the fiscal shocks better than the Macedonian economy.
The second row of Figure 2 displays the variables' responses to an external shock, equivalent to an idiosyncratic depreciation of the domestic currency in effective terms, i.e. an increase in the real effective exchange rate. As the negative external shock hits the economy the Macedonian denar and Slovakian koruna depreciate in real effective terms, where the initial depreciation is much more pronounced in Slovakia. This is partly due to the exchange rate targeting nature of the monetary policy in Macedonia, where the National Bank of the Republic of Macedonia reacts immediately and increases its interest rate to stabilize the nominal exchange rate. This also helps in containing the real effective exchange rate's response. On the other hand, the Slovak National Bank reacts to the depreciation of the koruna in real effective terms only to the extent this depreciation is affecting output and inflation. The output gap and inflation shoot up at the impact of the koruna's depreciation, so that the Slovak National Bank increases the domestic interest rate. After the interest rate increase takes effect it makes the real exchange rate to swing back to the negative territory before it approaches its steady-state value. The same pattern could be observed in the response of the output gap and inflation over time, i.e. after the initial positive response, the pattern changes and the response becomes negative as the interest rate increases and the koruna appreciates, after its initial depreciation. In Macedonia, on the contrary, the initial responses of the output gap and inflation are negative due to the high increase in the domestic interest rate in an effort to stabilize the nominal exchange rate. The responses then faze out and converge to the steady-state values for output and inflation. In general, Macedonia is able to contain the effect of the external shock better than Slovakia, but at the cost of a large spike in the domestic interest rate and significantly negative responses of the output gap and inflation.
While allowing for larger volatility in the exchange rate and focusing on inflation targeting Slovakia is able to secure lower volatility of output and inflation in the long-run (see Table 11 ). This is because if the external relative price is not allowed to adjust to absorb negative external and domestic shocks the adjustment has to happen in the domestic economy through prices and production volumes. The latter two are much less flexible than the exchange rate, and should exchange rate targeting be the long-term choice for monetary policy the Macedonian economy has to become more flexible to ensure that macroeconomic stabilization is not in the way of long-run growth. This can be achieved through improved labor markets functioning, financial intermediation, capital stock adjustments, and more competitive production. 
Conclusion
In this paper, an attempt was made to fit a New Keynesian Policy model to the data on Macedonia and Slovakia, while providing some justification for the differences in estimated model parameters and structural shocks using a gap analysis of relevant microeconomic data. Under the current monetary policy regime of exchange rate targeting, Macedonia needs to improve the transmission mechanism of the monetary policy by increasing competition in and efficiency of financial intermediation, promoting financial deepening, increasing access to finance, improving the response of domestic producers to changes in external price competitiveness, eliminating the effect of regulated (subsidized) prices on export concentration while promoting export diversification, and making sure that regulated prices do not significantly distort consumption preferences. In addition, Macedonia has to address especially real rigidities related to costs of production expansion, promoting development of specialized clusters, horizontal and vertical integration of production, fast and adequately priced finance, and ensure overall improvements in investment climate. Based on the differences in the estimated functioning of the Macedonian and Slovak economies and the applied monetary policy regimes in the two countries, we come to a conclusion that small open economies with stronger economic rigidities should apply monetary policy regimes that allow for more flexible adjustments in external relative prices to enhance their macroeconomic stability.
In other words, if a small open economy chooses to adopt exchange rate targeting as its monetary policy regime and to give up a portion of its adjustment flexibility to domestic and external shocks, it needs to work extra hard to generate additional flexibility within its production factors' and product markets to avoid higher inflation and output volatility outcomes in their stabilization efforts.
